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Abstract

Elastomer—elastomer hybrid blend nanocomposites are at the forefront of materials science,
promising enhanced mechanical properties and versatile applications. This chapter provides a
thorough exploration of recent advances, challenges, and prospects in this innovative field. We
delve into the pivotal role of nanofillers, including graphene nanoplatelets, carbon nanotubes,
and clay nanoparticles, in bolstering the mechanical performance of elastomer—elastomer
blends. Challenges in achieving optimal dispersion and compatibilization of nanofillers within
blend matrices are discussed along with opportunities for property enhancement. Additionally,
we examine the complex interplay between nanofiller dispersion, morphological behavior, and
thermal stability in these nanocomposites. Surface functionalization techniques are scrutinized
for their efficacy in enhancing nanofiller—matrix interactions and improving thermal stability.
Furthermore, we investigate how nanofiller dispersion influences barrier properties and
functional characteristics, showcasing applications ranging from rocket-propellant inhibitors to
stretchable piezoelectric nanogenerators. Despite significant progress, challenges such as the
scalability of processing, cost-effectiveness of nanofillers, and concerns regarding nano-toxicity
persist. Continued research efforts are essential to address these obstacles and fully unlock the
potential of elastomer—elastomer blend nanocomposites across diverse engineering domains.
In conclusion, this chapter offers a comprehensive overview of the current state-of-the-art, chal-
lenges, and future directions in elastomer—elastomer hybrid blend nanocomposites, serving as
a valuable resource for researchers, engineers, and practitioners seeking to harness the transfor-
mative capabilities of these advanced materials.
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